Comprehensive electrophysiological studies were performed on 13 patients with arsenic neuropathy. The most prominent finding was a marked abnormality in sensory nerve conduction in the presence of moderate abnormalities in motor nerve conduction. The motor nerve conduction studies and needle EMG were typical of those seen in axonal degeneration which was confirmed by sural nerve biopsy.
Arsenic neuropathy is an age old condition. As yet, however, there has been no comprehensive study describing the electrophysiological features in a substantial number of patients.
Methods and materials
This study was based on 13 patients ( and in posterior tibial nerve in three cases. Temporal dispersion was also present in the posterior tibial nerve in two cases.
In case 6, three serial nerve conduction tests were performed over a six week period as polyneuropathy progressed. There was a steady worsening of nerve conduction abnormalities, and after six weeks, there was no motor or sensory response in any tested nerves. There was a conduction block in median and ulnar nerves in the second test.
Needle EMG findings Distal muscles were examined in 12 cases. Prominent fibrillation and postive sharp waves were observed in 11 cases. Normal motor unit potentials (MUP) were observed in nine cases while long-duration MUPs were noted in two and high-amplitude MUP in one case. Polyphasic MUPs were increased in seven cases. A reduction in interference pattern was observed in all cases. The most prominent electrophysiological finding was the marked abnormality in the sensory and mixed nerve conduction in the presence of moderate abnormality in motor conduction. In almost all cases, the CNAPs were not unobtainable. We believe the mixed nerve conduction abnormalities were due to sensory nerve conduction abnormalities since motor conduction abnormalities were minimal in the median and ulnar nerves. This prominent finding was seen in the early stage as well as in the recovery stage of neuropathy. In one of our cases, sensory nerve conduction was still abnormal even nine years after exposure. This finding has been consistent in all studies.4"5 Generally, sensory or mixed nerve conduction shows more abnormalities than motor nerve conduction in peripheral neuropathy,' but this degree of dissociation between sensory and motor nerve conduction is unusual. There are two possible explanations. It may be a distinct finding in arsenic neuropathy due to the more severe involvement of sensory fibres or it may represent simply a severe degree of axonal neuropathy. We favour the former explanation, because sensory CNAP was absent in the presence of relatively normal motor nerve conduction in median and ulnar nerves in three cases. A further comparison with other axonal neuropathies, however, is needed to settle this issue.
In contrast to the marked sensory nerve conduction abnormalities, motor conduction abnormalities were moderate. The most prominent abnormalities in motor nerve con-duction parameters were abnormal CMAP amplitude and mild slowing in NCV, which are typical of axonal neuropathy.' Needle EMG findings were also typical ofaxonal neuropathy. These electrophysiological findings were well supported by the histological observation of axonal degeneration as the predominant process in the sural nerve biopsy.
Conduction block, an electrophysiological marker of demyelinating neuropathy, was not a prominent feature in our series since we observed it in only one of six tested nerves in four cases. Conduction block was documented eight to 10 weeks after exposure in two of Le Quesne's cases and two to five weeks after the appearance of sensory complaints in four of Donofrio's cases.67 In three of Donofrio's cases, conduction block was transient as earlier and later tests did not show any features of it. 7 We observed a transient conduction block in one case (case 6) during a worsening period of neuropathy. We believe that this is an incidental finding since segmental demyelination was not observed in any of the teased nerve preparations in our cases (unpublished data). In practice, however, it is important to remember that conduction block, though transient, may be observed rarely in a few nerves in arsenic neuropathy. This, together with elevated spinal fluid protein in some patients with arsenic neuropathy, may lead clinicians to the diagnosis of Guillain-Barre syndrome in otherwise classic cases of arsenic neuropathy. 79 Serial studies in one case showed a steady deterioration of nerve conduction over a six weeks period. This is typically seen in toxic neuropathies and has been observed in Murphy's cases.'0 Needle EMG study showed active denervation process in all tested cases. Prominent fibrillation and positive sharp waves in the presence of normal or long-duration MUPs were indicative of axonal degeneration. This was confirmed by predominant axonal degeneration in the sural nerve biopsy.
In summary, our study showed that arsenic neuropathy is characterised electrophysiologically by the findings typical ofaxonal degeneration and the most prominent finding in arsenic neuropathy is a marked abnormality in the sensory nerve conduction in the presence of moderate abnormality in motor conduction. Axonal degeneration was histologically confirmed by the sural nerve biopsy.
